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DETAILED ACTION 

1 . Claims 1 -34 are pending. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 27 October 2006 and 
14 December 2006 was considered by tlie examiner. 
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Response to Remarks 

3. In the Applicant's arguments, see page 12, filed 27 October 2006, the Examiner 
acknowledges the cancellation of claim 19. 

Dnwing 

4. Applicant's arguments, see page 12, filed 27 October 2006, with respect to the 
drawings have been fully considered and are persuasive. The objection of the drawings 
in the non-final action dated 26 July 2006 has been withdrawn. 

Claim Rejections - 35 USC §112 

5. Applicant's arguments, see pages 12-13, filed 27 October 2006, with respect to 
the rejection of claims 5 and 9 have been fully considered and are persuasive. The 
rejection of claims 5 and 9 in the non-final action dated 26 July 2006 has been 
withdrawn. 

Claim Rejections - 35 USC § 101 

6. Applicant's arguments, see page 13, filed 27 October 2006, with respect to the 
rejection of claims 1 and 10 have been fully considered and are persuasive. The 
rejection of claims 1 and 10 in the non-final action dated 26 July 2006 has been 
withdrawn. 
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Response to Argument 

7. Applicant's arguments filed 18 July 2006 have been fully considered but they are 
not persuasive for the reasons set forth below. 



Applicant argues: 

"Kedem fails to disclose all of the elements of claim 1 and therefore cannot be 
used to anticipate claim 1" 

"Kedem fails to disclose all the elements of claim 10 and therefore cannot be 
used to anticipate claim 10." 

"Kedem fails to disclose all the elements of claim 14 and therefore cannot be 
used to anticipate 14." 

The Examiner respectfully disagrees. As per claims 1, 10, and 14, Kedem 
teaches a system for providing continuous data protection (i.e. "As discussed above, there are 
other types of dynamic resource assignmer)ts that the storage system may employ in addition to 
dynamically assigning some targets as hot spares. Another example involves a feature provided in the 
SYMMETRIX line of disk arrays known as "dual copy" or "business continuance volumes" ("DC/BCVs"). " 
"After the copy is made, the storage system may de-establish the connection to create a snapshot of the 
contents of the copied logical volume at a particular point in time" ""Alternatively, once the need for a 
point-in-time copy of the logical volume ceases, the DC/BCV volume can be dynamically assigned to 
another logical volume, or can be kept idle and available for use to make a point-in-time copy of another 
logical volume." The preceding text clearly indicates that continuous data protection is the business 
continuance volumes. Kadem states that a connection MAY be de-established, but does not state that 
connection must be disconnected, as the Applicant argues. Furthermore, an active, idle connection may 
also exist, as Kadem point out. Therefore, the continuity of data protection is clearly anticipated by 
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Kaclem.)(Column 5, lines 66-67; column 6, lines 1-4, lines 11-13, lines 25-30), the system 
comprising: a host computer (i.e. "Typically, data in a mass data storage system is accessed from a 
host computer in units called "logical volumes, " witt) the host computer writing or reading data to the 
storage system using a logical volume address or "logical device volume number" (hereafter 
D\/#;/0(Coiumn 1. lines 29-33); a primary volume for storing data written by the host 
computer (i.e. "Alternatively, it is possible in many systems to configure each physical storage device to 
store two or more logical volumes." "One example of this involves the dynamic assignment, during 
operation, of one or more of the system's physical devices (e.g,, a disk drive or a portion thereof) to store 
a particular logical volume." The preceding text clearly indicates that a primary volume is one logical 
volume that stores data, which stored on a physical storage device.)(Column 1, lines 35-37; lines 45-48); 
a secondary volume wherein writes made to the primary volume are sequentially 
duplicated onto the secondary volume (i.e. "As discussed above, a statically configured DC/BCV 
logical volume (e.g., DV2) may be dynamically assigned as a DC/BCV copy of another logical volume in 
the system (e.g., DVO or DV1). When a DC/BCV assignment is made, the volume of which a copy is 
made (e.g., DVO orDVI) is referred to as the "primary" DC/BCV volume, and the DC/BCV volume (e.g., 
DV2) that makes the point-in-time copy is referred to as the "secondary" DC/BCV volume. " The preceding 
text clearly indicates that sequentially duplicated is a copy between the primary and secondary 
volume.)(Column 17, lines 51-58), the secondary volume containing a chronological ordering 
of all writes made to the primary volume (i.e. "It should be appreciated that many storage systems 
employ mirroring techniques for fault tolerance and perfonnance reasons. For example, to protect critical 
data from equipment malfunction or other events that could result in a loss of data, many data storage 
systems are configured to store multiple mirrors of the same logical volume on two or more disk adapter 
targets, most typically on different drives. When a logical volume is written, the write is carried out to all 
mirrors of the logical volume" The preceding text clearly indicates that when mirroring takes place, an 
ordinary person skilled in the art understands that mapping of the two logical volumes must occur for the 
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mirroring to take place. Thereby, any and al writes are chronologically ordered (i.e. mirrored) between the 
two voiumes.)(Column 5, lines 3-13); and a data protection system configured to manage the 
duplication of writes to the secondary volume and to map data between the primary 
volume and secondary volume using data structures, wherein the data structures are 
maintained so that within the established time window (i.e. "As discussed above, a statically 
configured DC/BCV logical volume (e.g., DV2) may be dynamically assigned as a DC/BCV copy of 
another logical volume in the system (e.g., DVO or DV1). When a DC/BCV assignment is made, the 
volume of which a copy is made (e.g., DVO orDVI) is referred to as the "primary" DC/BCV volume, and 
the DC/BCV volume (e.g., DV2) that makes the point-in-time copy is referred to as the "secondary" 
DC/BCV volume. In the embodiment of the invention shown in FIGS. 9A-B, the entries in the GDAT/LDAT 
of table 500 differ for the primary and secondary DC/BCV volumes. " "Thus, the embodiment of the 
GDAT/LDAT illustrated in Figs. 9A-B includes a field that identifies which mirror of the secondary logical 
volume is to be established as a mirror of the primary logical volume. " As previously mentioned that 
mirroring of two logical volumes clearly anticipates the mapping of two volumes within an established 
window. Furthermore, the GDAT/LDAT is merely an illustration of a secondary volume making a point-in- 
time copy with the primary volume.)(Column 17, lines 50-57; column 18, lines 21-30), the primary 
volume may be restored to any point in time within the time window (i.e. "After the copy is 
made, the storage system may de-establish the connection to create a snapshot of the contents of the 
copied logical volume at a particular point in time. The snapshot copy can then be used to perfonv 
various operations (e.g., making a backup of the data or generating a report based on its contents) 
without disrupting or holding up access to the logical volume that was copied. When the desired 
operations have been completed, the logical connection between the DC/BCV logical volume and the 
copied logical volume may be reestablished, so that the DC/BCV volume can be updated with all changes 
that occurred to the copied volume while the logical connection had been de-established. In this manner, 
the DC/BCV volume can be used to provide a copy of the logical volume at a later point in time. " The 
Examiner notes that a later point in time is an instance of any point in.time.)(Column 6, lines 1 1-25). 
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Hence, the Applicant's arguments do not distinguish over the claimed invention 
over the prior art of record. 

Any other arguments by the applicant are either more limiting than the claimed 
language or completely irrelevant. 

Claim Rejections - 35 USC § 102 

8. The following Is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

9. Claims 1-18. 20-34 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Kedem (U.S. Patent 6,725,331). 

As per claims 1,10, 14, 20. 21, and 26 Kedem teaches a system for providing 
continuous data protection (i.e. "As discussed above, there are other types of dynamic resource 
assigr)ments that the storage system may employ in addition to dynamically assigning some targets as 
hot spares. Another example involves a feature provided in the SYMMETRIX line of disk arrays known as 
"dual copy" or "business continuance volumes" ("DC/BCVs'%" "After the copy is made, the storage 
system may de-establish the connection to create a snapshot of the contents of the copied logical volume 
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at a particular pomt in time" ""Alternatively, once the need for a point-in-time copy of the logical volume 
ceases, the DC/BCV volume can be dynamically assigned to another logical volume, or can be kept idle 
and available for use to make a point-in-time copy of another logical volume "lY\e preceding text clearly 
indicates that continuous data protection is the business continuance volumes. Kadem states that a 
connection MAY be de-established, but does not state that connection must be disconnected, as the 
Applicant argues. Furthermore, an active, idle connection may also exist, as Kadem point out. Therefore, 
the continuity of data protection is clearly anticipated by Kadem. )(Column 5, lines 66-67; column 6, lines 
1-4, lines 11-13, lines 25-30), the system comprising: a host computer (i.e. "Typically, data in a 
mass data storage system is accessed from a host computer in units called "logical volumes, " with the 
host computer writing or reading data to the storage system using a logical volume address or "logical 
device volume number (hereafter DVn).'){Co\un\n 1, lines 29-33); a primary volume for storing 
data written by the host computer (i.e. "Alternatively, it is possible in many systems to configure 
each physical storage device to store two or more logical volumes," "One example of this involves the 
dynamic assignment, during operation, of one or more of the system's physical devices (e.g., a disk drive 
or a portion thereof) to store a particular logical volume," The preceding text clearly indicates that a 
primary volume is one logical volume that stores data, which stored on a physical storage 
device.)(Coiumn 1, lines 35-37; lines 45-48); a secondary volume wherein writes made to the 
primary volume are sequentially duplicated onto the secondary volume (i.e. "As discussed 
above, a statically configured DC/BCV logical volume (e,g„ DV2) may be dynamically assigned as a 
DC/BCV copy of another logical volume in the system (e,g„ DVO orDVI). When a DC/BCV assignment is 
made, the volume of which a copy is made (e.g., DVO orDVI) is referred to as the "primary" DC/BCV 
volume, and the DC/BCV volume (e.g., DV2) that makes the point-in-time copy is referred to as the 
"secondary" DC/BCV volume, " The preceding text clearly indicates that sequentially duplicated is a copy 
between the primary and secondary volume.)(Column 17, lines 51-58), the secondary volume 
containing a chronological ordering of all writes made to the primary volume (i.e. "it should 
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be appreciated that many storage systems employ mirroring techniques for fault tolerance and 
perfonmance reasons. For example, to protect critical data from equipment malfunction or other events 
that could result in a loss of data, many data storage systems are configured to store multiple minors of 
the same logical volume on two or more disk adapter targets, most typically on different drives. When a 
logical volume is written, the write is carried out to all mirrors of the logical volume" Ihe preceding text 
clearly indicates that when mirroring takes place, an ordinary person skilled in the art understands that 
mapping of the two logical volumes must occur for the mirroring to take place. Thereby, any and al writes 
are chronologically ordered (i.e. mirrored) between the two volumes.)(Column 5, lines 3-13); and a data 
protection system configured to manage the duplication of writes to the secondary 
volume and to map data between the primary volume and secondary volume using data 
structures, wherein the data structures are maintained so that within the established 
time window (i.e. "As discussed above, a statically configured DC/BCV logical volume (e.g., DV2) may 
be dynamically assigned as a DC/BCV copy of another logical volume in the system (e.g., DVO orDVI). 
When a DC/BCV assignment is made, the volume of which a copy is made (e.g., DVO orDVI) is referred 
to as the "phmary" DC/BCV volume, and the DC/BCV volume (e.g., DV2) that makes the point-in-time 
copy is referred to as the "secondary" DC/BCV volume. In the embodiment of the invention shown in 
FIGS. 9A'B, the entries in the GDAT/LDAT of table 500 differ for the primary and secondary DC/BCV 
volumes." "Thus, the embodiment of the GDAT/LDAT illustrated in Figs. 9A-B includes a field that 
identifies which mirror of the secondary logical volume is to be established as a mirror of the primary 
logical volume." As previously mentioned that mirroring of two logical volumes clearly anticipates the 
mapping of two volumes within an established window. Furthermore, the GDAT/LDAT is merely an 
illustration of a secondary volume making a point-in-time copy with the primary volume.)(Column 17, lines 
50-57; column 18. lines 21-30), the primary volume may be restored to any point in time 
within the time window (i.e. "After the copy is made, the storage system may de-establish the 
connection to create a snapshot of the contents of the copied logical volume at a particular point in time. 
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The snapshot copy can then be used to perform various operations (e.g., making a backup of the data or 
generating a report based on its contents) without disrupting or holding up access to the logical volume 
that was copied. When the desired operations have been completed, the logical connection between the 
DC/BCV logical volume and the copied logical volume may be reestablished, so that the DC/BCV volume 
can be updated with all changes that occurred to the copied volume while the logical connection had 
been de-established. In this manner, the DC/BCV volume can be used to provide a copy of the logical 
volume at a later point in time." The Examiner notes that a later point in time Is an instance of any point in 
time.)(Column 6, lines 11-25). 

As per claims 2, 16, 22, and 27, Kedem teaches a system wherein the point-in- 
time map is created by creating a full mapping between the primary volume and 
secondary volume (i.e. "For example, to protect critical data from equipment malfunction or other 
events that could result in a loss of data, many data storage systems are configured to store multiple' 
mirrors of the same logical volume on two or more disk adapter targets, most typically on different disk 
drives. " "After the copy is made, the storage system may de-establish the connection to create a 
snapshot of the contents of the copied logical volume at a particular point in f/me. 'XColumn 5. lines 5-9; 
columns, lines 11-14). 

As per claims 3 and 28, Kedem teaches a method further including the step of 
retaining particular points in time beyond the APIT window (i.e. "Alternatively, once the need 
for the point'in-time copy of the logical volume ceases, the DC/BCV volume can be dynamically assigned 
to another logical volume, or can be kept idle and available for use to make a point-in-time copy of 
another logical \/o/u/ne. ^(Column 6, lines 25-29). 
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As per claims 4 and 29, Kedem teaches a method wherein a point-in-time map is 
created by creating a full mapping between the primary volume and secondary volume 
for a point that is retained beyond the APIT window (i.e. Tor example, to protect critical data 
from equipment malfunctior) or other events that could result in a loss of data, many data storage systems 
are configured to store multiple mirrors of the same logical volume on two or more disk adapter targets, 
most typically on different disk drives. " "After the copy is made, the storage system may de-establish the 
connection to create a snapshot of the contents of the copied logical volume at a particular point in time," 
"Alternatively, once the need for the point-in-time copy of the logical volume ceases, the DC/BCV volume 
can be dynamically assigned to another logical volume, or can be kept idle and available for use to make 
a point-in-time copy of another logical volume/){Co\un)n 5. lines 5-9; column 6, lines 11-14. lines 25-29). 

As per claims 5, 12, 17, 25 and 30, Kedem teaches a method wherein the full 
mapping is created by merging data structures ranging in time from time zero to a time 
when the snapshot was taken (i.e. "For example, to protect critical data from equipment malfunction 
or other events that could result in a loss of data, many data storage systems are configured to store 
multiple mirrors of the same logical volume on two or more disk adapter targets, most typically on different 
disk drives," "After the copy is made, the storage system may de-establish the connection to create a 
snapshot of the contents of the copied logical volume at a particular point in time. ")(Column 5, lines 5-9; 
column 6, lines 11-14). 

As per claims 6, 13, 18, and 31, Kedem teaches a method wherein the full 
mapping is created by merging mapping data structures ranging in time from the time a 
point-in-time map created prior to the snapshot was taken to a time when the snapshot 
was taken (i.e. Tor example, to protect critical data from equipment malfunction or other events that 
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could result in a loss of data, many data storage systems are configured to store multiple mirrors of the 
same logical volume on two or more disk adapter targets, most typically on different disk drives. " "After 
the copy is made, the storage system may de-establish the connection to create a snapshot of the 
contents of the copied logical volume at a particular point in time. ^(Column 5, lines 5-9; column 6, lines 
1M4). 

As per claims 7 and 33, Kedem teaches a method wherein data on the 
secondary volume that is outside of the identified APIT window is discarded (i.e. "Finally, a 
"not active mirror mask" field identifies which mirrors of the secondary volume (e,g„ DV2) are not 
established as mirrors of the primary volume (e,g., DV1) when a DC/BCV connection is established. This 
entry "masks out" all mirrors of the secondary logical volume except for the one identified in the 
secondary mirror number entry. These "masked out" mirrors are deactivated while the DC/BCV 
connection is established, and are reactivated when the DC/BCV connection /s de-esfaW/s/?ed/)(Column 
18, lines 49-57). 

As per claims 8 and 34, Kedem teaches a method wherein data on the 
secondary volume that is outside of the identified APIT window is phased out according 
to a retention policy (i.e. "Finally, a "not active mirror mask" field identlTies which minors of the 
secondary volume (e.g., DV2) are not established as mirrors of the primary volume (e.g., DV1) when a 
DC/BCV connection is established. This entry "masks out" all mirrors of the secondary logical volume 
except for the one identified in the secondary mirror number entry. These "masked out" minors are 
deactivated while the DC/BCV connection is established, and are reactivated when the DC/BCV 
connection is de-established.'){CQ\ur(\r\ 18, lines 49-57). 
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As per claims 9 and 32, Kedem teaches a method further comprising the step of 
periodically creating point-in-time maps to reduce a number of data structures that are 
needed when performing a restore (i.e. "For example, to protect critical data from equipment 
malfunction or other events that could result in a loss of data, many data storage systems are configured 
to store multiple mirrors of the same logical volume on two or more disk adapter targets, most typically on 
different disk drives." "After the copy is made, the storage system may de-establish the connection to 
create a snapshot of the contents of the copied logical volume at a particular point in time." "Alternatively, 
once the need for the point-in-time copy of the logical volume ceases, the DC/BCV volume can be 
dynamically assigned to another logical volume, or can be kept idle and available for use to make a point- 
in-time copy of another logical vo/ume. '^(Column 5. lines 5-9; column 6. lines 11-14, lines 25-29). 

As per claims 11 and 24, Kedem teaches a method wherein a snapshot is taken 
at a particular point in time within the identified time window (i.e. "For example, to protect 
critical data from equipment malfunction or other events that could result in a loss of data, many data 
storage systems are configured to store multiple mirrors of the same logical volume on two or more disk 
adapter targets, most typically on different disk drives. " "After the copy is made, the storage system may 
de-establish the connection to create a snapshot of the contents of the copied logical volume at a 
particular point in time. " "Alternatively, once the need for the point-in-time copy of the logical volume 
ceases, the DC/BCV volume can be dynamically assigned to another logical volume, or can be kept idle 
and available for use to make a point-in-time copy of another logical uo/ume. ^(Column 5, lines 5-9; 
column 6, lines 11-14, lines 25-29) and a full mapping of the primary and secondary volumes 
for the particular point time is created (i.e. "For example, to protect critical data from equipment 
malfunction or other events that could result in a loss of data, many data storage systems are configured 
to store multiple mirrors of the same logical volume on two or more disk adapter targets, most typically on 
different disk drives." "After the copy is made, the storage system may de-establish the connection to 



Application/Control Number: 10/772,643 Page 14 

Art Unit: 2165 

create a snapshot of the contents of the copied logical volume at a particular point in time. ")(Column 5, 
lines 5-9; column 6, lines 1 1-14). 

As per claim 22, Kedem teaches a method wherein the triggering step includes 
inserting a marker into the write log, the marker indicating a time at which the snapshot 
is taken (i.e. "For example, to protect critical data from equipment malfunction or other events that 
could result In a loss of data, many data storage systems are configured to store multiple minors of the 
same logical volume on two or more disk adapter targets, most typically on different disk drives. " "After 
the copy is made, the storage system may de-establish the connection to create a snapshot of the 
contents of the copied logical volume at a particular point in tfme.")(Column 5, lines 5-9; column 6, lines 
11-14). 

I 

Conclusion 

1 0. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO l\/IONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Contact Information 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Farhan M. Syed whose telephone number is 571-272- 
7191. The examiner can normally be reached on 8:30AM-5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jeffrey Gaffin can be reached on 571-272-4146. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Infomiation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomiation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). yi / /f 
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